Objective: To study the electrocardiogram (ECG) features that predict 30-day mortality of ST-segment elevation acute myocardial infarction (STEMI) in Chinese patients. Method: This was a retrospective study. Patients presenting within twelve hours after the onset of chest pain with ECG features compatible with STEMI and the diagnosis confirmed after admission were included in the study. Data taken into account included age, sex and thrombolytic therapy in the emergency department. The hospital records of the patients were later retrieved from the computer. The initial ECG performed in the emergency department were reviewed. Results: A total of 98 patients were included in the study. There was no statistically significant relationship between 30-day mortality and the type of myocardial infarction or the magnitude of the ST segment changes. Distortion of the terminal portion of the QRS complex and prior evidence of myocardial infarction (in another location different from the presenting one) showed statistically significant relationship with 30-day mortality, with odds ratio 10.364 (95% CI 1.715-62.620) and 12.731 (95% CI 2.317-69.962) respectively. Conclusion: In newly diagnosed STEMI patients, if there is evidence of terminal distortion of the QRS complex or prior ECG changes of myocardial infarction, the 30-day mortality will be significantly higher. (Hong Kong j. 
Introduction
Electrocardiogram (ECG) is a low cost and noninvasive investigation. It enables emergency physicians to make prompt diagnosis of acute myocardial infarction (MI). It may also be helpful for early risk stratification of these critical patients. [1] [2] [3] [4] [5] [6] This study aimed at evaluating the value of the initial ECG in predicting the outcome (30-day mortality) in local Chinese patients with ST-segment elevation acute myocardial infarction (STEMI).
Patients and methods
Chinese patients attending the emergency department (ED) of North District Hospital during the three-year period from September 2001 to August 2004 within 12 hours after the onset of chest pain and with the ED diagnosis of STEMI were recruited into the study. The initial ECG in the ED were analysed. The first author (an emergency physician), blinded to the outcome (30-day mortality) evaluated the patients' ECG.
The ECG features taken into account included: type of MI (broadly classified as anterior or inferior), magnitude of ST deviation from the baseline (to the nearest 0.5 mm, measured by eyeballing and ruler) for the twelve leads, evidence of prior MI in another location (e.g. pathological Q wave in inferior leads in a patient with new-onset anterior MI), distortion of the terminal portion of the QRS complex (defined as the disappearance of S wave in leads with an RS configuration or emergence of the J point at a level above the lower half of the R wave) (Figures 1 & 2) , and heart rate on the ECG.
Other demographic data taken into account were age, sex, and whether thrombolytic agent was given in the ED. The patient discharge records were retrieved from the computerised Clinical Management System for analysis. Patients who had revascularisation procedures (e.g. percutaneous transluminal coronary angioplasty [PTCA] or coronary artery bypass graft [CABG] ) within 30 days of the hospitalisation were excluded from the study. ECG machines of the same brand (Pagewriter 200, Hewlett-Packard, USA) were used with control speed at 25 mm/sec and 1 mV as 10 mm on the paper. The ECG criteria suggestive of STEMI were: ST elevation >1 mm in two contiguous limb leads or >2 mm in two contiguous chest leads. In case of doubt, a second opinion (from another emergency physician) would be sought.
SPSS for Windows version 10.0 was used for statistical analysis. The 30-day mortality was the dependent variable for univariate and multivariate logistic regression analysis. Age, gender, total ST segment deviation, evidence of prior MI, distortion of the terminal portion of the QRS complex, heart rate and thrombolytic therapy in the ED were independent variables. Age, heart rate and total ST deviation were included as continuous variables. All the important confounding factors were included in the multivariate analysis. Odds ratios and 95% confidence intervals were calculated. P values <0.05 were considered statistically significant.
Results
A total of 98 patients was recruited and analysed, with age ranging from 37-96 years (Table 1) . Age, sex, total ST segment deviation, prior evidence of MI, distortion of the terminal QRS complex and thrombolysis started in the ED showed statistically significant relationships 
Discussion
Early risk stratification in STEMI patients may provide useful information regarding the types of patient that will benefit from more aggressive reperfusion strategy e.g. PTCA or CABG. [7] [8] [9] [10] In this study, we found some characteristics in the initial ECG that might predict the 30-day mortality. Certainly, one might find additional significant or confounding ECG variables if more subtle changes had been taken into account e.g. QRS duration, isolated summation of ST depression, ratio of summation of ST elevation to ST depression. However for emergency physicians, the time available for assessment and management of these patients is usually limited. We included in our study only those ECG features that were easy to identify and recognise within 30 seconds to one minute.
In choosing patients for ED thrombolytic therapy, we screened out those patients who were at high risk at the beginning e.g. recent haemorrhagic stroke, profound shock, and prolonged cardiopulmonary resuscitation. This might explain our finding of a lower 30-day mortality in the thrombolytic group.
It is postulated that distortion of the terminal portion of the QRS complex signifies ischaemia of the Purkinje fibres (which are less sensitive to ischaemia than myocytes). This will cause conduction delay in the affected myocardium resulting in an increase in R wave amplitude and a decrease in S wave amplitude in the QRS pattern of the affected regions. Obstruction of a single coronary vessel may not produce distortion of the QRS complex due to the collateral circulation.
By the same analogy, in patients with prior MI, the collateral circulation may have already been compromised so that when another MI occurs, they will not have much reserve for the ischaemia and their mortality will be significantly higher. [8] [9] [10] [11] [12] Previous studies found that QRS distortion was associated with higher mortality only in certain STEMI patient subgroups. 8 However, splitting of our patients into further subgroups for analysis was not feasible due to the small sample size.
In our study, the degree of ST segment changes did not correlate with the 30-day mortality of our patients. The role of ST segment deviation in predicting mortality is still controversial. [13] [14] [15] [16] [17] [18] [19] [20] Some studies further subdivided the ST segment changes into different categories (e.g. total segment elevation versus total ST depression, precordial ST depression in different leads). It was not possible for our study to do so because of the small sample size. Although gender as a variable was not statistically significantly associated with 30-day mortality in the multivariate analysis, the seemingly high mortality rate in the female group (42.3% vs. 11.1% in the male group) may warrant further investigation in future. 21 
Limitations
As with all retrospective studies, data entry might be incomplete or missing. Also, the sample size of the study was small. 
Conclusion
Distortion of the terminal portion of the QRS complex and evidence of a prior MI can be used as predictors of the 30-day mortality in Chinese patients suffering from STEMI.
